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Appendix 12
FINANCIAL INTERNAL RATE OF RETURN OF THE PROJECT
(Rs million)

Fiscal Capital Operating Total Total Net NPV @
Year Cost Cost Cost Revenue Cash Flow 12.00%
1987 280.14 29.00 309.14 9.78 (299.36) (471.05)
1988 588.91 74.60 663.51 133.79 (529.72) (744.22)
1989 709.93 130.99 840.92 371.07 (469.85) (589.38)
1990 530.06 144.86 674.92 495.81 (179.11) (200.60)
1991 964.30 41460 1,378.90 1,348.83 (30.07) (30.07)
1992 1,099.60 467.37 1,566.97 1,5683.65 16.68 14.89
1993 1,181.64 504.61 1,686.25 1,658.46 (27.79) (22.16)
1994 3,614.46 850.48 4,464.94 2,779.74 (1,685.20) (1,199.49)
1995 2,354.30 1,141.10 3,495.40 3,747.22 251.82 160.04
1996 3,025.09 1,395.38 4,420.47 4,482.33 61.86 35.10
1997 1,350.05 1,584.49 2,934.54 4,817.68 1,883.14 954.06
1998 571.00 1,803.40 2,374.40 5,229.80 2,855.40 1,291.64
1999 255.10 2,655.26 2,910.36 7.280.40 4,370.04 1,764.99
2000 - 2,676.99 2,676.99 7,021.90 4,344 91 1,566.82
2001 - 2,570.31 2,570.31 6,487.00 3,916.69 1,261.07
2002 2473.76 2,473.76 6,040.20 3,566.44 1,025.27
2003 2,281.12 2,281.12 5,357.00 3,075.88 789.50
2004 2,112.28 2,112.28 4,723.90 2,611.62 598.51
2005 1,915.74 1,915.74 4,140.90 2,225.16 455.31
2006 1,723.72 1,723.72 3,5637.90 1,814.18 331.44
2007 1,642.38 1,542.38 2,979.00 1,436.62 234.34
2008 1,418.48 1,418.48 2,594 .40 1,175.92 171.27
2009 1,310.80 1,310.80 2,263.80 953.00 123.93
2010 1,214.44 1,214.44 1,971.30 756.86 87.88
2011 1,148.15 1,148.15 1,769.00 620.85 64.36
Total  16,524.58 33,584.31 50,108.89 82,824.86 32,715.97 7,673.44

Financial Internal Rate of Return (post tax): 25.83%

NPV = net present value
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ASSUMPTIONS USED FOR CALCULATION OF THE FIRR & EIRR

A. Major Assumptions Used in Financial Reevaluation of the Project
1. The financial reevaluation of the Project is carried out on an incremental basis.
2. The economic life of the Project is assumed to be 16 years from FY1996 to

FY2011 as assumed at appraisal. To make an equal footing with appraisal, the capital
expenditures as well as revenues incurred since FY1987 were also taken into account in the
financial reevaluation, as the exploratory wells drilled earlier (before appraisal) produced
hydrocarbon from FY1987 and the Project started yielding revenue from the same fiscal year.

3. All prices and costs are expressed in FY1998 constant values.

4, The capital cost for FY1987 to FY1990 has been taken as per the original
appraisal note of 1991. The capital cost includes the costs of exploratory and development
drilling, pipelines , surface facilities, utilities and offsites, and environment management,

5. The revenues for FY1987 to 1990 have been incorporated in the calculation of
the financial internal rate of return (FIRR) as was done at appraisal.

6. Only oil and gas are considered to compute the revenue based on prices under
the administrative price mechanism in accordance with the Government policy.

7. Sales of Liquefied Petroleum Gas (LPG) are not included in the calculation of
revenue for reasons mentioned in the main text.

8. Operating costs include repair and maintenance costs, well maintenance, staff
transportation cost, consumables, cost for power, and other operating expenses. Operating
costs for Phase-|l is apportioned based on actual well completions.

9. Working capital costs are included under operating cost.

10. The rate for oil and gas has been taken net of royalty and other duties.

11. The exchange rates used are indicated in Appendix 5.

12. The corporate tax is assumed at 35 percent.

B. Major Assumptions Used in Economic Reevaluation of the Project

13. The economic reevaluation of the Project is on an incremental basis, taking into

account actual production records until FY1998 and the projection of production based on the
available data and reserve situation of the Gandhar field.

14, The economic costs include (i) cost of exploratory and development drilling,
pipeline, surface facilities, utilities and offsites, operation and maintenance (O&M) cost for
production of oil and gas at the field and O&M costs of all other production.
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15. Import duties and royalty have been excluded from the Project cost.

16. The economic life of the Project is assumed to be 16 years from FY1996.

17. Average actual exchange rates are used until FY1998 and thereafter the
exchange rate assumed is $1.00 = Rs.43.00 based on prevailing conversion rate.

18. No depletion premium is considered as the oil price is assumed to remain stable.
19. A standard conversion factor at 0.8 as used at appraisal has been applied to the

local currency cost.
20. A social discount factor of 12 percent has been used.

21, The crude oit price for economic analysis is based on actual import prices until
FY1998 and is assumed at $18 a barrel from FY1999 onward, while it was assumed at $25 a
barrel throughout the Project life at appraisal.

22. The exchange rate at present is $1.00 = Rs43.00, while it was $1.00 = Rs26.00
at appraisal.
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ECONOMIC INTERNAL RATE OF RETURN OF THE PROJECT

(Rs million)

Fiscal Capital Operating Revenue Net NPV @
Year Cost Cost Flow 12%
1987 291.20 36.25 9.78 (317.67) (499.86)
1988 617.29 93.25 133.79 (576.75) (810.29)
1989 775.71 163.74 369.35 (670.10) (715.13)
1990 596.34 181.08 495.81 (281.60) (316.39)
1991 1,036.84 242.63 2,908.21 1,628.74 1,628.74
1992 1,161.55 282.71 4,639.78 3,195.52 2,853.14
1993 1,247 .49 390.35 4,962.74 3,324.90 2,650.59
1994 4,157.12 774.93 7,079.15 2,147.10 1,528.27
1995 2,569.14 826.18 8,167.95 4,772.64 3,033.10
1996 3,297.25 1,040.95 12,992.73 8,654.53 4,910.81
1997 1,672.75 1,062.45 14,241.62 11,606.42 5,880.18
1998 685.20 987.63 15,513.45 13,840.63 6,260.80
1999 306.10 1,028.63 22,136.07 20,801.35 8,401.31
2000 1,038.75 21,350.29 20,311.54 7.324.54
2001 1,039.38 19,723.89 18,684.52 6,015.91
2002 1,038.75 18,365.51 17,326.76 4,981.03
2003 1,041.38 16,288.35 15,246.98 3,913.52
2004 1,077.75 14,363.47 13,285.72 3,044.74
2005 1,043.38 12,590.88 11,547.51 2,362.85
2006 1,043.38 10,757.38 9,714.01 1,774.71
2007 1,043.38 9,057.88 8,014.51 1,307.34
2008 1,043.38 7,888.34 6,844.97 996.93
2009 1,043.38 6,883.26 5,839.89 759.42
2010 1,043.38 5,993.92 4,950.55 574.79
2011 1,043.38 5,378.69 4,335.32 449.43
Total 18,313.98 19,650.38 242,292.31 204,327.95 68,311.49

Economic Internal Rate of Return: 70.56%

NPV = net present value
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OIL AND GAS PRODUCTION PROJECTIONS DURING THE PROJECT'S LIFE
(Actuals up to FY1998)

Fiscal Phase | Phase Il Phase | & i

Year Oil Gas Qil Gas Oil Gas

(MMT) (MMSCM) (MMT) (MMSCM) (MMT) (MMSCM)

1987 °

1988

1989

1990

1991 0.563 262 0.449 238 1.112 500
1992 0.445 238 0.514 368 0.959 606
1993 0.490 259 0.446 386 0.936 645
1994 0.424 278 0.728 569 1.142 847
1995 0.458 238 1.020 921 1.478 1,159
1996 0.360 250 1.172 1,272 1.532 1,522
1997 0.285 182 1.225 1,285 1.510 1,467
1998 0.228 145 1.307 1,524 1.535 1,669
1999 0.263 161 1.495 2,139 1.758 2,300
2000 0.230 157 1.415 2,090 1.645 2,247
2001 0.202 149 1.245 1,993 1.447 2,142
2002 0.166 143 1.110 1,905 1.276 2,048
2003 0.133 127 0.974 1,700 1.107 1,827
2004 0.115 112 0.846 1,512 0.961 1,624
2005 0.090 99 0.744 1,323 0.834 1,422
2006 0.072 84 0.647 1,119 0.719 1,203
2007 0.063 69 0.560 927 0.623 996
2008 0.055 58 0.497 798 0.552 856
2009 0.050 44 0.438 692 0.488 736
2010 0.040 42 0.393 591 0.433 633
2011 0.030 39 0.357 526 0.387 565

Total 4.762 3,136 17.582 23,878 22.434 27,014

MMSCM = million standard cubic meter, MMT = million tons.
? Although the benefits accrued from 1987 to 1990 were considered during appraisal,
production figures were not available
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TA COMPLETION REPORT ON
SAFETY AND ENVIRONMENTAL MANAGEMENT OF ONGC'S ACTIVITIES

Division: INRM
TA NO. & NAME: TA AMOUNT APPROVED: | SOURCE:
1597-IND: Safety & Environmental $890,000 The Bank
Management of ONGC'’s Activities
REVISED AMOUNT:
$890,000
EXECUTING AGENCY: TA AMOUNT UNDISB: TA AMOUNT
Oil & Natural Gas Corporation (ONGC) $2,842.54 UTILIZED:
$887,157.46
DATE: APPROVAL SIGNING: FIELD: CLOSING:
2 January 1992 2 July 1992 7 March 1994 ORIGINAL: Aug.
1994
ACTUAL: Nov. 1994
A. TA Description
1. The nature of oil and gas drilling operations are hazardous to the persons involved

and the environment. To equip Oil and Natural Gas Corporation (ONGC) with the ability to carry
out these activities, the Bank attached the technical assistance (TA) for safety and environmental
management of ONGC's activities to the Project. Gandhar field development is a major project
undertaken by ONGC in Gujarat on-shore.

B. TA Objective and Scope

2. The objective of the TA was to ensure that ONGC is equipped with the ability to
handle the safety and environmental measures associated with oil and gas production and
handling activities. The scope of work was to (i) prepare safety and maintenance procedures and
manuals for proper inspection and maintenance of submarine pipelines and platforms in western
off-shore; (ii) train personnel in safety and disaster management; (i) carry out hazard and risk
analysis of the operation at the Hazira complex and the Gandhar field; (iv) recycle treated
wastewater from the Gandhar field for agricultural use; and (v) improve mobile monitoring of air
quality in different regions. ONGC on their part pointed out areas of particular interest: (i)
development of ONGC's environmental management system; (ii) improvement of air quality
monitoring system; (iii) disaster management based on integrated risk analysis; (iv) preparation of
pipelines operation, monitoring, and maintenance manual, and development of inspection and
repairing requirements procedures; and (iv) industrial wastewater management in the area of
‘Ankleshwar.

C. TA Inputs Evaluation

3. The design and formulation of the TA recognized the need for preparation of
procedures for safe operation and maintenance of submarine pipelines and production platforms
for which a pipeline maintenance engineer and a safety officer were required to give inputs. In the
case of disaster management, an expert in this discipline in the oil and gas sector having dealt with
blowouts was to be utilized. For the Mumbai High and Gandhar fields, drilling safety expert and
process safety officer with major oil and gas companies were to be used. A hazard and risk
analyst with experience in an international exploration and production company or refining




39 Appendix 16, page 2

company was to identify hazards and risks. In the case of wastewater recycling, the expert was
required to suggest means of treating the wastewater to make it usable for agricultural purposes.
The overall TA design and formulation was satisfactory as it took care of all aspects of safety and
the environmental needs of ONGC's drilling operations both on-shore and off-shore. The input
envisaged utilization of 29.5 person-months of experts. This is considered reasonable for an
elaborate exercise of such magnitude. The consultant selected by the Bank for this was a Swiss
firm in association with another Swiss firm.

D. TA Outputs Evaluation

4. The study developed into an audit of the guidelines and regulations on safety and
environment aspects of ONGC. Whereas ONGC was seen as possessing all the relevant
documentation on safety and environment, the awareness of these among the staff was quite
poor. It was consultant's view that ONGC must recognize that it relates to the international
petroleum industry and should adopt the practices followed worldwide in this industry. The
consultant observed that ONGC personnel were not fully familiar with safety and environmental
practices. ONGC was also considered to be reluctant to provide information and documentation.
There was considerable loss of time in getting inputs from ONGC. There were not enough
discussions, but whenever discussions were possible the information was highly valuable.
Although ONGC production facilities were found to be built to international standards, the
consultant observed many equipment failures and operational defects. The consultant
recommended that ONGC change its attitude to safety and the environment.

5. The consultant noted that ONGC is a highly security-minded organization and it
was difficult to access information required by the consultant. Awareness and access to
documentation is a serious problem within ONGC. The consultant recommended participation of
personnel in round-table discussions and need for teamwork. It was felt that although installations
are of international standards, operability and maintenance left much to be desired. There were
training programs by the consultant on disaster management, air quality control, monitoring
pipeline inspection, maintenance/repair, and drilling safety. ONGC put into practice many of the
recommendations and took remedial actions. A manual on Inspection and Reporting
Requirements for Pipelines was prepared jointly by the ONGC team and the consultant for and on
behalf of consultants for the Mumbai Regional Business Centre. The consultant's report contains
many recommendations in different areas, which are of varying nature and importance. The other
key output of the consultant was that ONGC should give critical importance to the safety of
personnel, operation, and capital investment. It is recommended that all systems and equipment
be periodically inspected and tested every 2 or 3 years by an external agency and this should be
documented. There should also be on-site training of ONGC personnel by an outside agency. |t
was also recommended that a computerized archive system, facilities maintenance, and inventory
control systems should be introduced and cost controls institutionalized.

E. TA Overall Assessment and Rating

6. The TA can be rated as successful. It provided a serious critical examination of
ONGC system and practices and observed serious shortcomings. It was critical but constructive in
approach and gave very practical suggestions, which are already being put into practice by
ONGC. Success of the TA can be judged by the fact that ONGC not only asked for the
preparation of a pipelines inspection reporting manual but also participated in its preparation. In
addition they also requested the preparation of operations monitoring, maintenance manuals for
pipelines and platforms, which is outside the terms of reference of the TA.
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F. Major Lessons Learned

7. The importance of ONGC achieving effective management of safety &
environmental practice was recognized. To achieve this, continuous feedback about
implementation of the consultant's recommendations is essential. ONGC should also carry out an
internal audit to obtain evidence of successful implementation.

G. Follow-up Actions and Recommendations

8. One of the follow-up actions emerging out of this TA is the need for preparation of
two manuals on operation monitoring and maintenance of pipelines and platforms. This should be
carried out jointly by ONGC and the consultant outside the scope of the present TA.

9. It was also recommended that a computerized data archives, facilities
maintenance, and spares inventory system be developed and established by an ONGC team
jointly with the help of experts. This could be done in a phased manner over a period of 1 to 2
years.
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TA COMPLETION REPORT ON
EVALUATION OF PETROLEUM EXPLORATION AND DEVELOPMENT RISK CONTRACTS

Division: INRM
TA NO. & NAME: TA AMOUNT APPROVED: | SOURCE:
1598-IND: Evaluation of Petroleum $180,000 The Bank
Exploration and Development Risk
Contracts
REVISED AMOUNT:

EXECUTING AGENCY: TA AMOUNT UNDISB: TA AMOUNT UTILIZED:
Ministry of Petroleum & Natural Gas, $42,076.54 $137,923.46
Government of India
DATE: APPROVAL SIGNING: FIELD: CLOSING:
14 November 1991 | 25 June 1992 January 1993 ORIGINAL: May 1993

ACTUAL: June 1993
A. TA Description
1. To enhance the capacity of the Ministry of Petroleum and Natural Gas (MPNG) to

formulate appropriate terms and conditions for attracting the participation of private sector enterprises
in oil and gas exploration and development in India, the Bank attached the technical assistance (TA)
to the loan for development of the Gandhar field, which is a major oil and gas field development
project executed by ONGC from 1991 to 1997. The purpose was to enable officers of MPNG to visit
the Bank’s developing member countries (DMCs) that have been active in inviting private sector
participation in petroleum exploration and development.

B. TA Objective and Scope

2. The objective of TA was to equip MPNG and Oil and Natural Gas Corporation (ONGC)
officers with the ability to formulate suitable terms and conditions to attract domestic and international
private sector participation in the rounds of bidding for petroleum exploration and development
activities.

3. The scope was to engage the services of a petroleum contracts expert to associate
with a team from MPNG in evaluating the merits and drawbacks of the different contracting
arrangements being used by the DMCs to attract the private sector in oil and gas exploration and
development. The scope also envisaged the holding of a seminar to be attended by the
representatives of the Government of India along with the DMCs and other concerned agencies. The
seminar was to be a forum for exchange of information and experience gained by different countries
in the region in the variety of contracts for oil and gas exploration and development.

C. TA Inputs Evaluation

4. The petroleum contracts expert having expertise in drawing up oil and gas contracts
for exploration was to assist MPNG and ONGC in analyzing the successful awards by the DMCs.
The consultant was to provide an outline program for visits to collect data on different types of
contracts; provide abstracts of various types of international exploration and production, and
competitive bidding terms in use worldwide and perform an analysis of their merits and drawbacks;
assist in framing the program for discussion by petroleum contracts expert and other invitees at the
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seminar; assist in the preparation of a report based on the conclusions of the seminar; and assist
MPNG in preparing suitable terms and conditions for attracting wider participation in petroleum
exploration and development in India. The input was three person-months of a contract specialist.
The consultant chosen for this purpose was a UK consulting firm. The contracts specialist was to
accompany MPNG’s officers to visit the DMCs and assist in the consultation process. The contracts
specialist was to organize and conduct a seminar at New Delhi where presentations by the DMCs and
a round-table discussion were to be held. The inputs for these activities were considered adequate.

D. TA Outputs Evaluation

5. In January and March 1993 a team from MPNG and ONGC visited the People’s
Republic of China, Indonesia, Malaysia, Philippines and Thailand to familiarize themselves with the
processes being followed in these countries regarding petroleum exploration and development
contracts.

6. Subsequently a seminar was held in New Delhi from 19-21 May 1993. There were
five resource speakers apart from the consultant. The topics discussed included designing a
progressive fiscal regime, accreage promotion, state control and management of operations,
nontraditional contracts, natural gas provision in petroleum contracts, and Philippines petroleum
exploration contractual system. This was followed by a round-table discussion.

E. TA Overall Assessment and Rating

7. The TA can be said to be highly successful. The team from India along with the
consultant visited five DMCs and met with Government officers, national oil companies, as well as
private sector companies; and identified issues that were thoroughly discussed in a well attended
seminar at New Delhi.

F. Major Lessons Learned

8. The lessons learned from the TA were that both the Government and the companies
participating in bidding need to be assured of an equitable sharing of economic rent. There was need
for an effective acreage promotion policy, full and free access to data on an ongoing basis, and
transparent fiscal terms. Another significant lesson was the issue of gas pricing, utilization, and the
need for downstream involvement of the private sector in this area.

G. Follow-up Actions and Recommendations

9. It was considered important to disseminate information on India's fiscal terms and
conditions to give more opportunity to oil exploration companies to enter hydrocarbon sectors. The
need to encourage the domestic private sector was identified. Also the need to upgrade data and
increase its availability to the prospective bidders are to be followed up.





